Introduction {#sec1-1}
============

Gastrointestinal endoscopy practices are rapidly evolving, addressing a significant number of previously unmet needs. This evolution goes hand in hand with the evolution of endoscopic sedation practices, with sedation being employed to minimize patient discomfort and improve the quality of the procedure \[[@ref1]\]. However, there is an ongoing debate regarding the possible complications of sedation and whether non-anesthesiologists should be responsible for the administration of sedation in gastrointestinal endoscopy. Although the use by non-anesthesiologists of regimens that induce moderate sedation, such as midazolam and fentanyl, has been accepted by anesthesiological societies \[[@ref2]\], the debate still rages regarding the administration of propofol, a regimen that induces deep sedation. There have been a significant number of studies addressing this debate, with the vast majority of them concluding that propofol can be safely provided by non-anesthesiologists, without differences in safety outcomes \[[@ref3]-[@ref6]\]. This evidence, along with evidence that propofol is superior in terms of efficacy (shorter recovery time, better patient and physician satisfaction) compared to other endoscopic regimens \[[@ref7]-[@ref9]\], leads to arguments that propofol may indeed be the optimal method of sedation for gastrointestinal endoscopy \[[@ref10]\]. However, contradictions between statements from gastroenterological \[[@ref11],[@ref12]\] and anesthesiological \[[@ref13],[@ref14]\] organizations have led to different patterns regarding the non-anesthesiologist administration of propofol (NAAP) among countries worldwide. For instance, in the USA NAAP is essentially prohibited, and propofol use is restricted to anesthesiologists, taking account of the FDA warning stating that propofol "should be administered only by persons trained in the administration of general anesthesia and not involved in the conduct of the surgical/diagnostic procedure" \[[@ref15]\]. In contrast, in a survey in 2011, as many as 98% of German gastroenterologists were found to use propofol-based regimens for sedation \[[@ref16]\].

There have been many surveys regarding the use of sedation for gastrointestinal endoscopy, with significant differences being observed depending on the country where each survey was conducted \[[@ref16]-[@ref20]\]. However, there has been only one study in Greece, conducted in 2007 \[[@ref21]\]. While relatively recent, this study was carried out before the development of guidelines that encourage the use of NAAP. This is the knowledge gap that our survey was designed to fill. In addition, the absence of a legal framework for the non-anesthesiologist administration of any kind of intravenous sedation in our country motivated us to highlight the sedation practices of gastroenterologists, to promote judicial adjustments. To sum up, the aim of this study was to document the sedation practices of Greek gastroenterologists, in order to identify differences from other countries and to help highlight areas of possible improvement.

Materials and methods {#sec1-2}
=====================

Study characteristics {#sec2-1}
---------------------

The study was conducted using an online questionnaire sent to all specialist gastroenterologists, members of the Hellenic Society of Gastroenterology (HSG). The participants were contacted in an e-mail from the study coordinator (ANP), where the purpose of the questionnaire was explained and a link for the completion of the online questionnaire was provided. The answers to the questionnaire were anonymous. The survey was conducted on 2 separate occasions, December 2015 and June 2018, to identify changing patterns. The same survey instrument was used in both instances. A reminder e-mail to increase the response rate was sent in both instances, in January 2016 and July 2018, respectively. The questionnaire was sent to 509 and 547 gastroenterologists, respectively.

Questionnaire {#sec2-2}
-------------

The questionnaire was comprised of 39 questions, 14 of which were related to the practice of endoscopic retrograde cholangiopancreatography (ERCP) and endoscopic ultrasound (EUS). The questions were used to determine demographic and personal practice data, use of sedation, type of sedation used and motivation behind its use, collaboration with anesthesiologists, safety measures, satisfaction with sedation, and personal preference regarding sedative agent if the responder were to undergo endoscopy. In an effort to thoroughly evaluate the physician's practices, many questions were organized in a Likert scale of 4 possible answers: never/almost never (0-25% of the time), seldom (25-50% of the time), usually (50-75% of the time), and always/almost always (75-100% of the time). Questions regarding sedation type and the use of sedation antagonists were available only to those administering sedation (even seldom), while questions regarding the reason for using/not using propofol were available according to whether the physician used propofol. The questionnaire is provided in the supplementary material, with the original (Greek) version and a version translated into English.

Statistical analysis {#sec2-3}
--------------------

All statistical analysis was performed using the SPSS 25.0 software package (IBM Corp. ©). The Kolmogorov-Smirnov test was used to determine if the data of continuous variables were normally distributed. We used Student's *t*-test and analysis of variance to compare numeric values with normal distribution, and the Mann-Whitney or Kruskal-Wallis tests to compare numeric values without normal distribution. The chi-square test was used to compare categorical values and McNemar's test was used to determine if there were differences in a dichotomous dependent variable between the 2 related groups (specifically, comparing the use of propofol with the preference of being sedated with propofol). Values are described as mean ± standard deviation for normal variables and as median (range) for non-normal variables. P-values \<0.05 were considered as statistically significant.

Results {#sec1-3}
=======

Demographics and practice patterns {#sec2-4}
----------------------------------

Questionnaires were answered by 195 and 258 gastroenterologists, representing response rates of 38.3% and 47.1% for 2015 and 2018, respectively. The responders were mainly men and physicians working in the private sector, while the area of practice was divided between the 2 major cities (Athens and Thessaloniki, accounting for 50-60% responses in both periods) and the rest of the country (40-50%). Demographic data from each period are shown in [Table 1](#T1){ref-type="table"}.

###### 

Descriptive statistics of gastroenterologists who participated in the study in each period
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Regarding the volume of endoscopies performed, gastroenterologists performed a median of 10 (0-30) esophagogastroduodenoscopies (EGDs) and 10 (30) colonoscopies per week in the first period, while they performed a median of 10 (0-40) EGDs and 10 (0-30) colonoscopies per week in the second period. When categorized based on the volume of endoscopies, the number of physicians performing \<10 EGDs per week was 102 (52.3%) and 136 (52.7%), the number performing 10-20 was 57 (29.2%) and 87 (33.7%), and the number performing \>20 was 36 (18.5%) and 35 (13.6%), for each period respectively. Regarding colonoscopies, the number of physicians performing \<10 per week was 100 (51.3%) and 148 (57.4%), the number performing 10-20 was 62 (31.8%) and 79 (30.6%), and the number performing \>20 was 33 (16.9%) and 31 (12%), for each period respectively.

The majority of physicians answered in both periods that they usually or always supply oxygen to their patients during endoscopy, though there was an increase in the routine use of supplementary oxygen in the second period (P=0.015). With regard to the vital signs evaluated during endoscopy, \>95% of gastroenterologists reported the monitoring of oxygen saturation and heart rate in both periods, and around 40% reported the monitoring of arterial pressure. Electrocardiography (ECG) and capnography were reported by a relatively small number of physicians. Finally, regarding the presence of an anesthesiologist during endoscopy, the vast majority (\>2/3 of the answers) answered that they never/almost never collaborate with an anesthesiologist during endoscopy. In the second period, physicians working in the private sector were more likely to collaborate with an anesthesiologist (P=0.001), unlike the first period (P=0.069). Detailed answers are outlined in [Table 2](#T2){ref-type="table"}.

###### 

Oxygen supply, vital signs and collaboration with anesthesiologists during endoscopy
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Use of sedation {#sec2-5}
---------------

Sedation use was reported by most physicians, with 132 (68.2%) and 193 (74.8%) reporting systematical use of sedation ("always/almost always" or "usually") in the first and second periods, respectively. However, a significant number of physicians reported that they do not use sedation ("never/almost never") in both periods (25.1% in 2015 and 16.7% in 2018). Physicians with private practices were more likely to use sedation than physicians of the public sector or academics (P=0.013 for 2015 and 0.036 for 2018). Interestingly, there appears to be an increase in the use of sedation during these 2.5 years (P=0.01), highlighted by the increase in the physicians who "always" use sedation, from 47.2% to 61.2%. Sedation use correlated significantly with the physician's age (P=0.005) and years of practice (P=0.002) in 2015, with younger and less experienced physicians more likely to use sedation. However, this correlation was not maintained in the second period (P=0.533 and 0.509). With regard to the use of agents that act as antagonists to sedation regimens in order to reverse sedation, most physicians reported frequent use of such a drug in both periods. Responses regarding sedation use and antagonist use are shown in [Table 3](#T3){ref-type="table"}.

###### 

Use of sedation and sedation antagonist by gastroenterologists
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Sedation regimens {#sec2-6}
-----------------

The preferred combinations of regimens used in EGDs and colonoscopies are shown in [Fig. 1](#F1){ref-type="fig"}. Monotherapy with midazolam was the most preferred type of sedation for EGDs in both periods (50% and 47.4%, respectively). Midazolam was by far the most popular drug (either alone or in combination with other regimens) in EGDs, used by 91.9% and 93% of physicians, respectively. Regarding colonoscopies, many types of sedation were frequently used. The most frequently reported combination was midazolam with fentanyl (24.6% and 28.4%, respectively), followed by midazolam monotherapy (21.9% and 22.8%, respectively). Again, midazolam was by far the most popular drug, used by 89.7% and 91.6% of the gastroenterologists using sedation in each period, respectively.

![Drug regimens used by gastroenterologists for sedation during esophagogastroduodenoscopy (EGD) or colonoscopy](AnnGastroenterol-33-366-g004){#F1}

Propofol {#sec2-7}
--------

Propofol was used as a part of the preferred regimen by 45 (30.8%) and 58 (27%) physicians who used sedation in each period, respectively. Among those physicians, most cited "better patient cooperation" as the chief reason behind the use of propofol (66.7% and 53.4%, respectively), while some cited "increase in quality of endoscopy" (28.9% and 31%, respectively). Among physicians who did not routinely use propofol (69.2% and 73% of those using sedation, respectively), chief reasons were medicolegal issues (34.7% and 36.3%, respectively), inadequate training (27.7% and 28%, respectively) and the possibility of cardiopulmonary complications (24.8% and 21.7%, respectively). Physicians using propofol were more likely to collaborate with an anesthesiologist (P\<0.001 for both periods), although only a small percentage reported systematic (usually or always) collaboration (33.3% and 39.7%, respectively). Physicians of the private sector were more likely to use propofol in both periods (P=0.016 and P=0.001, respectively). Finally, propofol use was not significantly influenced by the age or years of practice of the responding physicians in either period.

Safety equipment {#sec2-8}
----------------

Almost all the gastroenterologists reported the presence of an oxygen supply in their practice (98% and 98.8%, respectively). The vast majority of the responders had access to laryngeal masks/oropharyngeal airways (80% and 79.8%, respectively) and drug regimens for cardiopulmonary resuscitation (81.5% and 82.6%, respectively), while almost half of the physicians had access to a defibrillator (44.6% and 47.7%, respectively) and endotracheal intubation equipment (47.2% and 48.8%, respectively). These numbers were greater in the case of physicians using propofol: laryngeal masks/oropharyngeal airways were reported to be available to 88.9% and 94.8%, drug regimens for cardiopulmonary resuscitation to 80% and 82.8%, a defibrillator to 46.7% and 56.9%, and endotracheal intubation to 64.4% and 75.9% of the physicians, for each period respectively.

Physician satisfaction {#sec2-9}
----------------------

When asked to rank their satisfaction with the sedation regimen they use on a scale from 1 to 10, the physicians scored median scores of 8 (1-10) and 8 (3-10) in each respective period. The majority of the physicians achieved a score of ≥8 (65.6% and 67.1%, respectively). In the second period (P\<0.001), albeit not in the first (P=0.304), physicians using sedation scored significantly better than those who did not. In both periods, propofol use was associated with better satisfaction than the use of other types of sedation (P\<0.001 for both periods) and no sedation (P\<0.001 for both periods). Furthermore, monotherapy with propofol would be the most selected regimen by the physicians, should they undergo gastrointestinal endoscopy (21% and 22.9%, respectively), while also being among the drugs of the preferred combination in the majority of cases (53.8% and 53.1%, respectively). There was a significant difference between the preference of a physician for the sedation of his patients and his personal sedation, with many physicians preferring propofol for their personal sedation, although not using it as part of their practice (P\<0.001 for both periods). The preferred regimens are illustrated in [Fig. 2](#F2){ref-type="fig"}.

![Personal preferences for sedation if the gastroenterologist should undergo endoscopy](AnnGastroenterol-33-366-g005){#F2}

ERCP {#sec1-4}
====

Thirty-seven (19%) and 48 (18.6%) physicians conducted ERCP in each period. Gastroenterologists working in the public sector were more likely to conduct ERCP (P\<0.001 for both periods). In both periods, there was a significant division between gastroenterologists regarding the presence of an anesthesiologist during ERCP, with 32.4% and 41.7% reporting never collaborating with an anesthesiologist and 32.4% and 39.6% reporting always collaborating with an anesthesiologist, respectively. The presence of an anesthesiologist during ERCP was significantly correlated with the type of practice (P=0.006 and P\<0.001 for each period), with private-sector physicians being more likely to collaborate with an anesthesiologist. Almost all gastroenterologists always used supplementary oxygen during ERCP (94.6% and 100%, respectively). The monitoring of vital signs during ERCP is displayed in [Table 4](#T4){ref-type="table"}. Regarding sedation, the most frequent combinations were midazolam/pethidine (32.4% and 29.2% for each period) and midazolam/fentanyl/propofol (35.1% and 22.9% for each period). Midazolam was the most widely used drug (89.2% and 85.4%, respectively), while a significant number of physicians used propofol (59.5% and 52.1%, respectively), fentanyl (40.5% and 54.2%, respectively), and pethidine (43.2% and 43.8%, respectively).

###### 

Monitoring of vital signs during endoscopic retrograde cholangiopancreatography (ERCP) and endoscopic ultrasound (EUS)
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EUS {#sec1-5}
===

EUS was practiced by 14 (7.2%) and 20 (7.8%) physicians in each period. Gastroenterologists working in the public sector were more likely to conduct EUS in the second period (P=0.002), but not in the first (P=0.064). Most physicians seldom or never enlisted the help of an anesthesiologist (64.3% and 70%, respectively). The majority of physicians routinely used supplementary oxygen during the procedure (100% and 95%, respectively). The monitoring of vital signs during EUS is displayed in [Table 4](#T4){ref-type="table"}. Most physicians (\>85%) used a combination of substances as their preferred sedation regimen, with midazolam being used extensively (93.9% and 100%, respectively), followed by propofol (50% in both periods) and fentanyl (50% in both periods).

Discussion {#sec1-6}
==========

This study attempted to identify the endoscopic sedation practices of Greek gastroenterologists in 2 separate periods. Our goal was to identify changes in the practice of gastroenterologists in Greece, among the rapidly changing landscape of gastrointestinal endoscopy, while at the same time focusing on the ambiguous matter of intravenous sedation. Our study shows that intravenous sedation is common practice for most gastroenterologists in Greece, with more and more gastroenterologists routinely using sedation, as highlighted by the increase in the percentage of gastroenterologists using sedation between the 2 periods of our study. In the vast majority of cases, endoscopy is conducted without the presence of an anesthesiologist. Additionally, midazolam is by far the most used agent, with over 90% of gastroenterologists systematically administering it as monotherapy or in combination with other drugs. Propofol is not widely used, mainly because of medicolegal reasons and inadequate training. However, propofol is much more desirable for endoscopists if they were themselves to undergo gastrointestinal endoscopy. Furthermore, gastroenterologists seem to conform to safety standards regarding vital sign monitoring and the presence of safety equipment, with the vast majority of them having access to airway management devices and cardiopulmonary resuscitation drug regimens.

There have been many surveys that have delved into the matter of endoscopic sedation. These surveys display consistent similarities when it comes to the use of midazolam without the aid of an anesthesiologist and significant discrepancies regarding the person responsible for the administration of propofol. It is universally accepted that midazolam can be used without the presence of an anesthesiologist. However, depending on the country, the use of propofol without the presence of an anesthesiologist may vary from 0% to almost 100% \[[@ref16]-[@ref21]\]. Interestingly, in these surveys, propofol is the most frequently used sedation regimen in countries where it is administered mainly by non-anesthesiologists, while midazolam is the most common regimen in countries where propofol is administered mainly by anesthesiologists. Surveys from the USA, Italy and Portugal showed that propofol administration was almost exclusively directed by anesthesiologists \[[@ref18]-[@ref20]\], while surveys from Germany and Spain displayed opposite results, with propofol administration being almost entirely directed by non-anesthesiologists \[[@ref16],[@ref17]\]. One key difference may be the presence of national German and Spanish guidelines that support the use of propofol by non-anesthesiologists \[[@ref22],[@ref23]\]. More significantly, the German Society for Anesthesia and Intensive Care Medicine actively participated in the design of the national German guideline, a feat that the American (ASGE) and European (ESGE) Societies for Gastrointestinal Endoscopy have not been able to replicate \[[@ref11],[@ref12],[@ref24]\], although the European Society of Anesthesiology initially supported the use of NAAP but later retracted its support \[[@ref13],[@ref14]\].

Our study's main differences compared to the previous study conducted in Greece are also related to the use of propofol. In the previous study, propofol was referred to only as an option for selected cases, with up to 28% of physicians reporting its use \[[@ref21]\]. Although this percentage is similar to ours, in our study, physicians reported the use of propofol as part of their preferred regimen for endoscopy. Furthermore, the increase in propofol use has coincided with a decrease in the instances where propofol administration is directed by an anesthesiologist. This can be attributed to the added difficulty of collaborating with an anesthesiologist on a regular basis, compared to enlisting his/her aid for selected cases. These differences were to be expected, considering that there were no guidelines in place for the use of NAAP at the time of the previous study. Furthermore, physicians in our study seem to be more prepared for possible cardiopulmonary complications, with a significantly higher percentage of the physicians having access to necessary safety equipment and routinely supplying oxygen to the patient.

Our study has certain strengths and limitations. The principal advantage of our study was its demonstrated reproducibility. The results were almost identical between the 2 periods, showing that the answers accurately represent the endoscopic practices of Greek gastroenterologists. The use of a 4-point Likert scale achieves a balanced depiction of sedation practices, demonstrating that endoscopic patterns change depending on patient profile and situation. A notable limitation of the study was that a significant number of gastroenterologists did not respond (\>50% for both periods). However, the response rate was similar if not superior to other similar surveys \[[@ref16]-[@ref21]\]. The chief limitations of the survey arise due to structural errors in the questionnaire: the question regarding the preferred regimen of physicians should they undergo endoscopy could have been divided into 2 questions (1 for EGD and 1 for colonoscopy) and followed by a question regarding their preference regarding the person responsible for administering the sedation. The latter part was undoubtedly influenced by the fact that anesthesiologist-directed sedation is not common practice in Greece; thus, the assumption was that most physicians would consider this question on the basis that sedation would be administered by a non-anesthesiologist. Finally, self-reporting of personal practices always carries the risk of the subjectivity of the person being asked.

Sedation has been the backbone of the significant increase in endoscopic procedures worldwide. Sedation has been reported to be one of the most significant factors that influence the patient to undergo colonoscopy \[[@ref25],[@ref26]\]. However, the use of sedation leads to an increase in the cost of endoscopy, an increase that is exceptionally significant if the sedation is administered by an anesthesiologist \[[@ref27]-[@ref30]\]. A study by Hassan *et al* estimated savings of \$3.2 billion per 10 years in the USA, if propofol administration was directed by endoscopists instead of anesthesiologists \[[@ref31]\]. Considering that the financial cost of colonoscopy is reported to be a significant deterrent for colorectal cancer screening \[[@ref25],[@ref32],[@ref33]\], the added cost of anesthesia providers may further dissuade low-income patients from undergoing screening. These concerns are mainly associated with the administration of propofol and not midazolam, the sedation agent mainly used by Greek gastroenterologists. However, the fact that in our study the gastroenterologists using propofol were significantly more satisfied and that propofol was the most preferred regimen if the physicians were to undergo an endoscopy, in combination with the increasing use of propofol for endoscopic sedation worldwide, warrants a solution that would enable the use of propofol by non-anesthesiologists, without implications for the safety of the patient. Such a solution may be feasible with the use of a comprehensive endoscopic sedation curriculum that would ensure the proper training of non-anesthesiologists, similar to those developed by the ASGE and ESGE \[[@ref34],[@ref35]\]. The fact that almost all the endoscopists administering propofol report having access to airway management devices shows that gastroenterologists are familiar with the safety equipment necessary for the administration of propofol. The utilization of a strict curriculum that ensures their qualification for administering sedation, monitoring patients and handling complications could be the key to establishing the safe use of NAAP in Greece.

To conclude, sedation is considered as a prerequisite for gastrointestinal endoscopy by most Greek gastroenterologists. Midazolam is by far the most widely used sedation agent, while propofol use is continuously increasing and is likely to increase more, as it achieves better physician satisfaction and is mentioned by most gastroenterologists as their preferred method of sedation should they undergo endoscopy themselves. Administration of sedation is mostly directed by gastroenterologists, even when it comes to propofol use. Furthermore, the vast majority of gastroenterologists have access to safety equipment essential for the management of airway complications. All things considered, these results show that the only legitimate obstacle preventing endoscopist-directed sedation and NAAP in Greece is the development of a strict curriculum for endoscopic sedation, with the cooperation of the anesthesiological community and the support of state legislature.

###### Summary Box

**What is already known:**

• Endoscopic sedation practices are rapidly changing worldwide• There are significant differences in sedation practices between countries• There is a significant increase in non-anesthesiologist administration of propofol in many countries

**What the new findings are:**

• Midazolam is by far the most commonly used sedative agent by Greek gastroenterologists• Anesthesiologists are rarely involved in the administration of sedation for gastrointestinal endoscopy in Greece• Vital sign monitoring and safety equipment are available in the vast majority of Greek endoscopic practices• Propofol is considered as the best option by many gastroenterologists, but its use is hindered by medicolegal reasons and a lack of appropriate training
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